Introduction
The Focus 4 PHAROS theme addresses interactions between climate, ecological processes, and human activities in the past in order to understand better the behavior of ecological systems in the present and future (Oldfi eld and Dearing, 2003; Dearing et al., 2006a,b) . It seeks to address three key gaps in scientifi c knowledge. First, complex relationships between climate, environment and human activities lie at the heart of modern ecological concerns, yet the longer-term context for these relationships are often poorly understood (cf. Dearing, 2006) . These include: the role of spatial scale in determining the nature of interactions; the impacts of multiple stressors on ecosystems through time; and the direct eff ects of human activities on the earth/climate system as opposed to the cumulative indirect eff ects of local impacts. Second, the response of ecosystems and associated ecological processes to rapid rates of climate change, with and without changing human activities, requires urgent attention. This is particularly the case for ecosystems that are known to be highly sensitive to climate change (IPCC 2001; 2007 forthcoming) , or where model projections indicate regions of very rapid climate change in future (e.g., Giorgi, 2006; Williams et al., 2007) . Third, the past and current status of key ecological resources and processes is incomplete for many regions. There are no comprehensive reviews of changing hydrology and hydrobiology, soil and land-cover, or disturbance regimes over decadal-to-millennial time scales. This information is vital in assessing the current status of ecosystem services, developing sustainable management strategies, and for testing the current generation of climate and carbon models, Dynamic Global Vegetation Models (DVGM's), and impactassessment models (Prentice et al., 1992 Figure 2 shows a selection of environmental proxies for the last 3,000 years in the Lake Erhai catchment in Yunnan, China, which provide the basis for examining long-term links between climate, human activities and geomorphological responses -and hence system resilience and sustainability.
Approaches, Implementation Strategy and Links
The proposed structure of PHAROS (Fig. 3) takes into account the above science gaps, questions, issues and methods, the organization of existing communities, links to new PAGES Cross-Cutting Themes, links to other IGBP Core Projects (e.g., AIMES) and links to new ESSP cross-cutting international programs (e.g., IHOPE). PHAROS retains the three previously defi ned Focus 5 pro- (Shen et al., 2006) ; d) gully erosion (lake sediment magnetic susceptibility) (Shen et al., 2006) ; d e) surface soil erosion (lake e) surface soil erosion (lake e sediment frequency dependent magnetic susceptibility) (Dearing et al., in press) ; f) fl ood intensity (lake sediment f) fl ood intensity (lake sediment f sand fraction) (Shen et al., 2006) . Vertical green bars defi ne main periods of human impact on environment from archeological and documentary (Elvin et al., 2002) 
Background and Goals
Human history has traditionally been cast in terms of the rise and fall of great civilizations, wars, and specifi c human achievements. This history excludes the important ecological and climate contexts that shaped and mediated these events (Fig. 1) . Human history and Earth System science have traditionally been developed independently, with little interaction among the academic communities. Separate methods of describing these histories have, therefore, been developed, and there have been few attempts to integrate these histories and information across these fi elds of study. Recent recognition that current Earth System changes are strongly associated with the changes in the coupled human-environment system make the integration of human history and Earth System history an important step in understanding the factors leading to global change and in developing strategies for the future.
The goal of the Integrated History and future Of People on Earth (IHOPE) project (Costanza et al., 2007a) is to understand the interactions of the environmental and human processes over the past several ten to hundred millennia to determine how human and biophysical changes have contributed to Earth System dynamics. In order to reach this goal, our objective is to produce an integrated history of Earth System dynamics, technologies, human and land use systems and many additional variables from new and existing data sources in a spatially and temporally consistent framework.
Human-environment systems are intimately linked in ways that we are only beginning to appreciate (van der Leeuw, 1998; Redman, 1999; Steff en et al., 2004; Diamond, 2005; Kirch, 2005) . To achieve the ambitious goals of IHOPE there are multiple scientifi c challenges that must be met. In order to fully understand the history of the Earth it is necessary to integrate the diff erent perspectives, theories, tools, and knowledge of multiple disciplines across the full spectrum of social and natural sciences and the humanities.
Three major long-term goals have been identifi ed for the IHOPE project:
1. Map the integrated record of biophysical and human system change since time of human settlement, e.g., Australian history might cover up to the last 60,000 years, and in southern Europe, the last 20,000 years would capture initial colonization since the Last Glacial Maximum (LGM).
2. Understand and evaluate the connections and dynamics of humans-in-environment systems' models against an integrated history, e.g., how well do various models of the relationships between climate, agriculture, technology, disease, and other variables explain the historical patterns of human settlement, population, energy use, and biogeochemistry?
3. Project options for the future of humanity and Earth System dynamics based on integrated models and histories. 
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